Mitochondrial protein import: reversible binding of the presequence at the trans side of the outer membrane drives partial translocation and unfolding.
The mechanism of translocation of matrix-targeted, cleavable preproteins across the mitochondrial outer membrane was studied using purified outer membrane vesicles. The N-terminal presequence interacts in a sequential and reversible fashion with two specific binding sites. The first one is provided by protease-sensitive receptors on the surface of the membrane (cis site); the second one is located at the inner face of the outer membrane (trans site). Binding to the trans site drives translocation of the N-terminal portion of the preprotein and, at the same time, unfolding of its mature part. We suggest that the outer membrane protein import machinery forms a translocation channel that permits reversible sliding of preproteins and prevents their lateral aggregation in the membrane. Although translocation can be initiated by the outer membrane, its completion requires coupling to the energetic system of the inner membrane. Our data assign an essential role to the presequence, not only for efficient targeting, but also for the translocation step.